Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.045; wR factor = 0.101; data-to-parameter ratio = 12.1.
In the mononuclear title compound, [Ni(C 2 H 6 O 7 P 2 ) 2 -(C 12 H 8 N 2 )]ÁH 2 O, the Ni II atom (site symmetry 2) is bonded to two phosphate-based O,O 0 -bidentate chelate ligands and one N,N 0 -bidentate 1,10-phenanthroline ligand, resulting in a slightly distorted cis-NiN 2 O 4 octahedral geometry. In the crystal structure, pairs of complexes are linked by double hydrogen bonds, forming a one-dimensional chain-like structure. Aromatic -stacking interactions [centroidcentroid separation = 3.768 (2) Å ] and further hydrogen bonds generate a two-dimensional structure. The water O atom also lies on a crystallographic twofold axis.
Related literature
For related literature, see : Song et al. (1999) ; Xiang et al. (2007) .
Experimental
Crystal data [Ni(C 2 Table 1 Selected bond lengths (Å ).
Table 2 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2001) ; software used to prepare material for publication: SHELXL97.
Bis[1-hydroxyethylidenediphosphonato(1-)](1,10-phenanthroline)nickel(II) monohydrate X. Zhang, C. Ge, X. Zhang and Q. Liu Comment Metal-phosphonate compounds are of current interest due to their fascinating topologies and novel physical properties (e.g. Song et al. 1999; Xiang et al. 2007 ).
In the title compound, (I), the Ni II ion with site symmetry 2, is chelated by four oxygen atoms from two phosphate-containing O,O-chelate ligands and two nitrogen atoms from an N,N-chelating 1,10-phenanthroline (phen) ligand to generate a cis-NiN 2 O 4 distorted octahedral coordination geometry ( Fig. 1 , Table 1 ).
Intermolecular hydrogen bond interactions (Table 2 ) occur between the phosphate ligands Each complex is connected with its neighbours by hydrogen bonds to form one-dimensional chain ( (v:v = 1:3, 40 ml) were mixed. The resulting mixture was heated and stirred for 4 h and the solution was filtered. By slow evaporation of the solvent, blue blocks of (I) were obtained after several months.
Refinement
The water H atoms were located from difference maps and their positions freely refined with U iso (H) = 1.5U eq (O). The other H atoms were geometrically placed (C-H = 0.93-0.97 Å, O-H = 0.82 Å) and refined as riding with U iso (H) = 1.2U eq (C).
Figures Fig. 1 . View of the molecular structure of (I), showing displacement ellipsoids drawn at the 30% probability level. H atoms are omitted for clarity. Atoms with the suffix A are generated by the symmetry operation (−x, y, 1/2 − z). 
